
Reproduction Quality Notice 

This document is part of the Air Technical Index 
[ATI] collection. The ATI collection is over 50 years 
old and was imaged from roll film. The collection has 
deteriorated over time and is in poor condition. DTIC 
has reproduced the best available copy utilizing the 
most current imaging technology. ATI documents 
that are partially legible have been included in the 
DTIC collection due to their historical value. 

If you are dissatisfied with this document, please feel 
free to contact our Directorate of User Services at 
[703] 767-9066/9068 or DSN 427-9066/9068. 

Do Not Return This Document 
To DTIC 



W Reproduced    by 

AIR DOCUMENTS DIVISION 

"% 

•M iliiilj 'I: 
. ;!,i:. 

lilillr * 

C     I 

HEADQUARTERS AIR MATERIEL COMMAND 

WRIGHT FIELD. DAYTON, OHIO 

fc     I MMWOl 



•~*y 
"V» 

USGoftRNMENT 
M 

IS ABSOLVED 

FROM ANY LITIGATION WHICH MAY 

ENSUE FROM THE CONTRACTORS IN • 

FRINGING ON THE FOREIGN PATENT 

RIGHTS WHKH MAY BE NVOLVED. 

\ff^ 

' 1 ~s> 







0. L. Fuel* and Lubricant« (18) 
Analyola and Tooting (8) n rejw 

Fuel«, Antiknock - Tooting (1*2622)) ""* 
Fuel» - Tetraethyl lMd - Analyeie (J*25«3)| Fuel» - 
Antiknock proper-tie« (I|8l«6U) 

The knook-llndtod perfomenee of S reference fuel pine 8 Milliliter« of 
triethylthalliu« per gallon 

80717 

National Adriaorjr Coeslttee for Aeronautic«,   aehlngton, D. C 

U.S. a»g. .   Nor'U5   6 table, graph 

Ihe vapor« of thalllua, «hen introduced Into the coabuatlon chanber of an internal 
coabuatlon engine, are of footle« aa an antiknock agent.   On a «eight baal», the tbmUiua 
vapor« hm aavoral tinea the antiknock value of tetraathylMoad.    Trlethjrlthalliun /   v 
proved «uooouful aa an additiv« to 8*4* reference fuel in a ratio of 8 «1 par gallon. 

XOTEi   Kequeeta for oopleo'Of tola report nuat bo 
Kaahington, D. C. 

addraaaad tot N.A.C.A., 

Mr Documents Division, 7-2 
«MC, Wright field 

Microfilm No. 



ATI Nr Z®?/? RB No. E5J15 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

WARTIME REPORT 
OMGMALiy  ISSUED 

November 1945 as 
Restricted Bulletin E5J15 

THE KNOCK-LIMITED PERFORMANCE OF S REFERENCE FUEL PLUS 

2 MILLILITERS OF TRIETHYLTHALLIUM PER GALLON 

By Carl L. Meyer 

Aircraft Engine Research Laboratory 
Cleveland, Ohio 

mtrn 

NACA 
WASHINGTON 

NACA WARTIME REPORTS are reprints ol papers originally Issued tu provide rapid distribution of 
advance research results to an authorized group requiring them for the war effort. They were pre- 
viously held under a security status but are now unclassified. Some of these reports were not tech- 
nically edited.   All have been reproduced without change In order to expedite general distribution. 

E-112 



KACA S3 No. EPJ15 

N/TIOKAT, AWI80BS COMQTXEI TOP. AS3CBAOTXCS 

ICTl^IOTID BUt^TTIH 

IB KNOaC-I.LCTiT RHftXMAVCE OF 3 FSFi^TSCn; FU1X H.'J3 

2 MOlJUnM OF ranTHiXTiMiira m GAüOH 

By Carl L. Me;or 

KTSODUCTIOH 

Data rcpo-ted in refci-OTJe 1 inSJcLite that the vapors of thal- 
ll'-m, when tatraftwaA into tta coal ;stloi. nlintfur of an intercal- 
ooaljUBtion •-•nsine, ax-o effective na roi «tit'knock agont.    On a weight 
basis, the thalli aa vapors vorc foitifi to tan several times tho ar.ti- 
fcnocli valuo cf tetraethyi lead, w!.iali au added to tba fuel.    Tho 
nnount o;" thallium vapor nooesaar;. to ral3G tiie antiknock properties 
oi' a casoline up to ojcacs oqu'valeroo wit".*, a benzol-gasoline nixturo 
was doterainod in those enji-vä tasts.    Ir. viow of the encouraging 
results for ttalXitB vapors NfOKtad in nfWenM 1, t33ts of the 
antiknock effectiveness of a thalliiss ccspound, when added to tho 
fuel, were consideied advist.Me. 

As part of an llUMl Ipl 111! bein*- conducted at tho KACA Cleveland 
laboratory to dotartiine thj effectiveness of various compounds as 
antiknock agents for aviation fuels, sufficient trlothylthalliiaa was 
synthesized for exploratory tests,    'Ti.ock-liiiitod pjxTannanco data 
wore obtained ir. April 19-15 in a ernll-scale single-cylinder cng'ne 
at two inlet-air temperaturos for S-4 reference fv.el pl-.is 2 ml tri- 
ethjlthallium per gallon arxl wcro corrpor6d wit;-, aiailar knock-1 aited 
data for Ü-4 ar.d G-4 P---3 2 r;l IB per gallon. 

AFPABA XVi ABB T3ST raOCEDURE 

The tests *-ero cond'.'Cted with a 17.C engine.    The online operat- 
ing CL-rditlons VMM as follows: 
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Engine B"<eed, rpm 1000 
C m;)reje.lon rat.J< T.O 
Outl<-t-c-, slant temperature, °f 212 
Ir.le+-a'r temneriture, CF 250, 100 
Spark advance, degrees B.T.C 30 
Inject 1 n t.'mlng, doproes A.I.C 60 

FBtBOTtsiaa AD DISCUSSION OF PESULTS 

Ft;;uro 1 presents thj k:i ck-llmited performance off S-4 rofcr- 
c-.ico  fuul,  B-4 pl'.s 2 ml TEL m.r gallon,  and S-4 plus £ ml tnethyl- 
tiialliun iiur gallon r:t 'nlot-air tasparaturaa of ISO0 F wad 100° ?. 
Thr» lata, which were '•.bta?:iid durlnj a ai.iglo operating d'-.y, tj?e 
s'.uua-ir' zud ir. tpblo 1. 

At the higher lalat-alr taaparatura, 1131-.' knock-limited ;owi r 
rf S-4 ,PHB aliphtly teorauaed at fuel-air ratioa below 0.07 by t:io 
•addition of trlathjcltballlui but. w;a aubBttintinlly increased at 
higher fuel-air ratio«,   v.-.jn thu inlet-air laimmtma -.na ro-laced 
to 100° ?, the taitck-llaiitjd jowcr off S-4 was apprjolubly increased 
at »ill fuel-air rut'oa by t.ho addition of triethylthallium.   The teat 
foal containing tho tr'ethylthallJum vao m »re sensitiv^, ijarticularly 
at loon fuol-a1r rat.1 3, tc obangaa a    inlet-air tnmrvrature than 
either 3-4 or S-4 plus 2 ml T5L :«r gallon.    (Baa tablo 1(b).)   At 
nft*t:it-r lalet-alr taaparature did the addition of trlethylthalUta to 
3-4 produoc power Inore&aoa c aparabla with thoae  .htaindä through 
the addition of wn equnl-volume- oonoentratlon of tetracthyl lend. 

Baoauaa tricthylthalllum la a tox'.c and unstable compound tint 
13 difficult to prep'jro an1 bccuuao the data indicate that ir  ia not 
comparable with tutraetliyl laad   IB -in antlkn ck agjnt In the cor.cen- 
tratlon t. 8ted, tho t:.ats wi iv discontinued.    Bo attempt v..a made to 
v. rify thr. data  jf rof-rt.net  1 as to tnt  effoctivontaa of thf.llium 
v-i]or aa r.n antlknoolc agent. 

Alrcrr.ft Eriglrx Seaeexob 7«.boratory, 
:.•   lonal Advisory Cemnltt«    f >r Aeronautloa, 

Clovelandj Ohio, 
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KgartODj A , ru-d Sa! oh, F. LI.I On tho Phenomenon of Knock in 
Petrol Engines. Part IV - Experiments on the Behaviour of 
"Anti-Kn:eka". Phil. Trans. Roy. Soc. (London), ser. A., 
vol. 234, no. XIV, July 30, 1935. 
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TABLS 1. - SUMMARY OF TEoT DATA 

[17.P engine; compression ratio.. 7.0; engine 
speed, 1800 rpm; outlet-co ilont temperature, 
212° Fj apart advance, 30° B.T.G.; injestion 
timing, 60° A.T.C.] 

(a) Relative performance 

1.             ..         iuiop of  (G-4 + fttH itive) 

feat fuel                        [-     "   "   " y-: 
tan  >f c-i 

-air rat'o 
-  t     0.065  !  0.07   | 0.0H5  '   0.10 0.11 

Inlet-air t..mp-.rature,  2?0'   F 

s-4 referent»« fuel                            1.00   ! 1.00     l.oo   1 l.oo 
8-4' + 8 ml tr.-otl-c.-lthalliiirVgal11        .3^    :  1.00  1 1.18    j  1.19 
3-4  + 2 ml TET/gal                                    1.37     '   1.42   |  1.40     |   1.36   1 

1.00 
1.20 
1.37 

Inlet -air tf-mperatüre^ 100° F 

3-4 r« .'• pmc? fuel                                    1.00    !   1.00 
3-4 + 2 n.1 triethj'l+.haliiun/gal'1,     1-08    J  1.13 
3-4 •' 2 ml EKL/gal                        i    1 -4::    • 1.40 

,.00    !   1.00 
i.23    j   1.28 
1.37    i  1.41   ' 

i.C'O 
1.20 
1.40 

°F-3 rat ng, S + 0.07 ml TKL ver gallon. 

(t) Relative tenperature sonritivity 

T€8t  fu 1 
Relative teaperature aana. tiYitar* 

Fuc 1-air ratj.o 
0.065 , 0.07 0.0*5j 0.10 0.11 

S-4 reference fuol 
S-4 + 2 ml triettiyl thallium/gal 
3-4 + 8 ml TFX/gal 

1.00   ! 1.00 
1.10   j 1.13 
1.04         .99 

1.00      1.00 
1.04      1.03 

.9t>   i 1.04 

1.00 
1.00 
1.08 

Kelatlve temperature 
... .    .map r-.•: I (in1 *t-air t^mporeturc, 100° F) 

B-.nBiti\3T.y = j— „/ti-r-^^L-jr-^Xf'tsmp rat lire, HHJTJT 

National AlvI aery Committee 
for Aeronautics 
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Figur« 1. - Coaparlaon of tlw knock-Halted performance of S-U reference fuel plue ? xl 
triethylthalllua par gallon vltn the knock-llir.ited performance of S-U and S-i. pluo 2 ml Til 
par gallon.    17.6 angina; eoaproeilor. ratio, 7.0; angina apead, 1800 rpa; outlet-coolant 
teiperature. 21?° »; «park advance, W B.T.C.; lnjectlon-tning, 60s A.T.C. I 






